Objectives: To evaluate the effectiveness of Pettibon spinal manipulation and anterior headweighting for correct cervical hypolordosis and forward head posture, quantified by measurements taken from pre and post intervention lateral cervical radiographs.
Introduction
Recent preliminary literature has suggested that the combined use of spinal manipulation and a novel headweight device may correct forward head posture and cervical hypolordosis. 1, 2 While there is still little evidence to demonstrate the pathognomonic factors resulting in these postural disorders, recent literature has shown the structural and functional consequences of these disease processes. [3] [4] [5] [6] [7] [8] [9] The purpose of the present study is to further evaluate the effectiveness of Pettibon spinal manipulation and anterior headweighting for restoring the normal cervical lordosis and reducing forward head posture after a one-time intervention.
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Methods
Fifteen subjects were selected at random from a private spine clinic in Grand Blanc, MI. Since the present study does not consider the correlation of clinical symptoms, subjective complaints are not presented. An initial lateral cervical radiograph was taken of each subject. The subject was seated during the imaging procedure, consistent with the patient positioning procedures outlined by Jackson et al. 10 The lateral cervical radiograph was evaluated for forward head posture and cervical hypolordosis. The forward head posture was analyzed according to analytical procedures outlined by Kapandji. 11 Superior and inferior stress lines were drawn from the posterior body margins of the second and seventh cervical vertebrae. 12, 13 The angle created by the intersection of these two lines should be in the range of 34-42 degrees. 13 The same practitioner, to eliminate interexaminer variability, drew all of the lines on both the pre and post lateral cervical radiographs.
After the initial lateral cervical radiograph was taken, three manipulative procedures were administered to each subject. These manipulative procedures are specific to the Pettibon Technique 14 , and are not taught in the main curricula at any of the various chiropractic colleges. The first manipulative procedure utilized is designed to force the atlanto-occipital joint into flexion, and is termed the -Z flexion adjustment. The second manipulative procedure was used to correct any extension restrictions at the cervicothoracic junction, and is called the -Z extension adjustment. These two adjustments were delivered with the aid of a drop piece designed by Pettibon. The third and final adjustment administered was designed to mobilize each of the cervical spinal joints so that all of the joints are involved in the curve restoration equally. This adjustment was delivered using a percussive instrument designed by Pettibon.
Immediately after the third adjustment, each patient was fitted with a headweight device containing 4 lbs of weight. The headweight is designed to cause a reaction by the cervicocollic and vestibulocollic reflexes 15 , as well as the cervical mechanoreceptors located within the uncovertebral joints of Luschka 16 . Each subject proceeded to walk on a treadmill for 5 minutes to allow the cervical spine time for neuromuscular adaptation. After the treadmill exercise was completed, a post lateral cervical radiograph was taken with the headweight still on the subject. The same methods of positioning were used, and measurements for forward head posture and the cervical curve were recorded. If the position of the hard palate line was deviated up or down more than 2 degrees compared to the initial radiograph, the post lateral cervical was immediately repeated.
Results
Once measurements were made on both pre and post lateral cervical radiographs on all fifteen subjects, the pre and post values were compared to determine the change or correction, in degrees, of the cervical lordosis. The amount of reduced forward head posture was measured and recorded in inches. Figure 1 is an illustration of how the radiographs were analyzed.
When analyzing forward head posture reduction, the largest decrease was 1.25 inches. Only one of the subjects failed to show any reduction in forward head posture. The average reduction among all subjects was 0.83 inches. Table 1 provides the forward head posture reduction each of the fifteen subjects. The largest restoration in the cervical lordosis was 23°, with the smallest being 4°. The average amount of restoration among all 15 subjects was 9.9°. Table 1 also provides the cervical lordosis restoration for each of the subjects.
Prior to any chiropractic intervention, only 2 of the 15 subjects had a cervical lordosis within the normal range outlined by Harrison et al. 4, 13 Once the manipulative and headweighting procedures were administered, a total of 6 subjects fell within the range of a normal cervical lordosis. Additionally, 2 subjects reached a cervical lordosis of 45°. With two exceptions, the largest increases in cervical lordosis restoration were accompanied by the largest reductions in forward head posture.
Discussion
Loss of the normal cervical curve has been linked with certain clinical presentations, such as tension and cervicogenic headaches. Patients experience faster recovery periods and receive better prognoses when a cervical curve is intact after certain types of surgical procedures. There should be little doubt, based on a growing body of evidence [17] [18] [19] [20] [21] , that forward head posture and cervical hypolordosis are significant pathologic processes that should be corrected if they are diagnosed. Furthermore, there is a significant amount of research available concerning different methods of correcting these clinical findings. 1, 2, [22] [23] [24] [25] [26] This provides some evidence that more interdisciplinary health professionals are becoming interested in these structural disorders.
In the present study, 4 lbs of weight was used in the headweight device. This weight was kept constant to help minimize variability. However, in instances where subjects whose forward head posture and cervical hypolordosis did not correct as much, it may be possible that additional weight in the headweight device may have had a more corrective effect. This effect has been observed during clinical application of this device by the author. One physician administered all of the manipulative procedures to each subject to eliminate differences in skill level among multiple practitioners.
This study appears to be only the third study on anterior headweighting that has been published, to the authors' knowledge, in the peer-reviewed literature 1, 2 . All three studies have shown similar, beneficial results. However, no long-term studies have been conducted to date, so any claim on the permanency of this treatment is, as yet, unfounded. One weakness of this study is that there were no matched controls involved, nor a group who received either the Pettibon adjustments or headweighting alone. However, previous authors have reported that spinal manipulation alone is not enough to restore the cervical lordosis. 27 Research using the headweight as a sole treatment modality is not yet available for comparative purposes. Follow-up studies should also expand the headweighting concept to include the effect of varying the amounts of weight in the headweight. Using the Pettibon headweight in conjunction with Pettibon shoulderweighting and hipweighting also needs to be scientifically tested.
Conclusion
The present study demonstrates the effectiveness of the combined use of spinal manipulation and anterior headweighting for the correction of forward head posture and cervical hypolordosis. With one exception, both effects were demonstrated in all fifteen subjects. However, this study evaluated only the immediate effects of this treatment intervention. This effectiveness has yet to be demonstrated for an extended period of time. Follow-up studies should consider testing the effectiveness of this protocol on a more long-term basis. It is also difficult to report which portion of the protocol, the spinal manipulation or the headweighting, had the bigger impact in terms of outcome measures. Additional research will need to consider these two modalities separately to determine their relative importance for cervical lordosis correction and forward head posture reduction. Clinical guidelines need to be established and peer-reviewed before inexperienced practitioners implement this protocol into the clinical setting.
